Involvement of extracellular and intracellular calcium sources in TRH-induced alpha-MSH secretion from frog melanotrope cells.
The stimulatory effect of thyrotropin-releasing hormone (TRH) on alpha-melanocyte stimulating hormone (MSH) secretion from the frog pars intermedia is mediated through the phospholipase C (PLC) pathway but requires extracellular Ca2+. The aim of the present study was to investigate the respective contribution of extracellular and intracellular Ca2+ in the action of TRH on cytosolic calcium concentration ([Ca2+]i) and alpha-MSH release. In normal conditions, TRH (10(-7) M; 5 s) evoked two types of Ca2+ responses: in 63% of the cells, TRH caused a sustained and biphasic increase in [Ca2+]i while in 37% of the cells, TRH only induced a transient response. In the presence of EGTA or Ni2+, the stimulatory effect of TRH on [Ca2+]i and alpha-MSH secretion was totally suppressed. Nifedipine (10(-6) M) reduced by approximately 50% the amplitude of the two types of Ca2+ responses whereas omega-conotoxin GVIA (10(-7) M) suppressed the plateau-phase of the sustained response indicating that the activation of L-type Ca2+-channels (LCC) is required for initiation of the Ca2+ response while N-type Ca2+-channels (NCC) are involved in the second phase of the response. Paradoxically, neither nifedipine nor omega-conotoxin GVIA had any effect on TRH-induced alpha-MSH secretion. The PLC inhibitor U-73122 (10(-6) M) significantly reduced the transient increase in [Ca2+]i and totally suppressed the sustained phase of the Ca2+ response but had no effect on TRH-induced alpha-MSH secretion. The stimulatory effect of TRH on PLC activity was not effected by nifedipine and omega-conotoxin GVIA but was abolished in Ca2+-free medium. Ryanodine had no effect on the TRH-induced stimulation of [Ca2+]i and alpha-MSH secretion. Concomitant administration of nifedipine/omega-conotoxin GVIA or U-73122/omega-conotoxin GVIA markedly reduced the response to TRH but did not affect TRH-evoked alpha-MSH release. In contrast, concomitant administration of U-73122 and nifedipine significantly reduced the effect of TRH on both [Ca2+]i and alpha-MSH release. Taken together, these data indicate that, in melanotrope cells, activation of TRH receptors induces an initial Ca2+ influx through nifedipine- and omega-conotoxin-insensitive, Ni2+-sensitive Ca2+-channels which subsequently activates LCC and causes Ca2+ mobilization from intracellular pools by enhancing PLC activity. Activation of the PLC causes Ca2+ entry through NCC which is responsible for the plateau-phase of sustained Ca2+ response. Although nifedipine and U-73122, separately used, were devoid of effect on secretory response, Ca2+ entry through LCC and mobilization of intracellular Ca2+ are both involved in TRH-evoked alpha-MSH release because only one source of Ca2+ is sufficient for inducing maximal hormone release. In contrast, the Ca2+ influx through NCC does not contribute to TRH-induced alpha-MSH secretion.